The 1 % ammonium bifluoride solution used in a field method [4] is probably the most innocuous solution, but this solution does not dissolve GHOSTWIPES ™ and, as stated above, did not yield acceptable recoveries on the high-fired BeO samples used in these tests.
Recommendations
• The IH digestion procedure should continue to be the reference digestion methods for GHOSTWIPES ™ and air filter samples.
• ADS work instructions should be developed for the sulfuric acid digestion of Be samples taken with GHOSTWIPES ™ should this digestion be required in the future. 
Summary Table of Results
Results of the high-fired BeO digestion tests are summarized in Table 1 . Additional method details are discussed in the Experimental Section. 
Experimental

Preparation of Ground High-Fired BeO Samples (Prepared by R.L Rutherford and A.R. Jurgensen)
A sample of ceramic BeO fired at 1450 °C was obtained from Brush-Wellman Company. Approximately 0.2 g of BeO ceramic shards were weighed in a plastic weighing dish on a 4-place analytical balance. The shards were quantitatively transferred into a clean agate mortar. Ethanol was added to the mortar and ground by hand (the BeO material was so hard that mechanical grinding with Micronizer™ motorized grinder proved to be impractical). After hand grinding, the slurry was quantitatively transferred to a clean Pyrex beaker for digestion tests.
Particle Size Determination of Hand-ground BeO Sample (Performed by W.H. Smith)
One of the hand-ground samples was analyzed for particle size (see Attachment 1 for particle size distribution plots). A Microtrak-S3000 ™ analyzer was used for the measurements. The average particle diameter as a function of number % was 0.43 microns and the average particle diameter as a function of volume % was 14.8 microns.
Digestion Methods for Experiments with Nominally 824 micrograms of High-fired BeO (Methods 1-14)
General A Pyrex beaker containing 0.2061 g of hand-ground, high-fired BeO was quantitatively transferred to a 250 mL plastic volumetric flask. Deionized water was added to the mark to obtain a known weight of BeO per volume of water. After mixing, the slurry was transferred to a wide-mouth plastic bottle and a Teflon-coated magnetic stir bar was added. Sub-sampling was accomplished by vigorously mixing the slurry with the stir bar and removing a 1 mL aliquot that was transferred to either a 125 mL plastic bottle (for the IH Method sample preparations) or to a Pyrex beaker or Pyrex Erlenmeyer flask (for tests requiring heating with a hotplate or drying oven).
In Methods 1-13, a GHOSTWIPE™ was added and dissolved as the first step in the digestion procedure. Method 14 is the modified Los Alamos National Laboratory (LANL) digestion procedure that uses a 1 % ammonium bifluoride solution with a nitrocellulose filter. For Method 14, no nitrocellulose filter was used in our tests in order to strictly determine the effect of the 1% ammonium bifluoride solution on the high-fired BeO. The nominal 824 microgram sample of BeO was contacted in a rotator with 24 mL of 1 % ammonium bifluoride solution for 45 minutes, the mixture filtered, and the filtrate analyzed by ICP-AES to measure % Be recovery. Method Steps/Explanatory Narrative Only slight modifications to the procedure in Manual 3Q1-5 "Hot Block Digestion of Environmental and Industrial Hygiene Samples for Metals by ICP Emission Spectroscopy", Procedure number 2024, revision 1, effective date: 9/05/02, were used to dissolve the GHOSTWIPES ™ and BeO. The primary modification was that a drying oven was used to heat and evaporate sample rather than the Hot Block equipment, which frequently does not fit well in the normal-sized ADS fume hoods. The specific steps of the IH procedure are as follows:
1. Pre-heat the drying oven in the fume hood to 95-105 °C. 2. Place the GHOSTWIPE ™ in a 125 mL high-density polyethylene wide-mouth bottle. 3. Add 1 mL of the 0.2061 g high-fired Be0/250 mL stock slurry. 4. Add 4 mL of concentrated HNO 3 and 1 mL of concentrated HCl. Place the cap on the bottle to minimize splatter, but DO NOT CAP THE BOTTLE (the bottle could over-pressurize during the digestion of the GHOSTWIPE ™). 5. Heat the samples for 15 minutes after the temperature of the oven re-equilibrates to 95-105 °C. The GHOSTWIPE ™ should be dissolved and most of the brown NO x gas should be dissipated. Within 2 minutes (and usually immediately) the HNO 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. There should be no evidence of residual GHOSTWIPE ™ fragments before proceeding on with further digestion steps. 3. Add 2 mL concentrated HCl and 2 mL concentrated HF. 4. Heat flask on hotplate on the "8" setting (out of 10) for about 5 minutes until the brown fumes dissipates and the volume is about 4-5 mL. 5. Remove flask from the hotplate and set aside to cool. 6. Dilute solution to 25 mL. 7. Filter solution through a 0.45 micron porosity syringe filter before analysis. Add a watch glass to the flask to contain splatter. Within 2 minutes (and usually immediately) the HNO 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. Add a watch glass to the flask to contain splatter. Within 2 minutes (and usually immediately) the HNO 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. There should be no evidence of residual GHOSTWIPE ™ fragments before proceeding on with further digestion steps. Same method as # 5 except that the setting of the hot plate was reduced from "8" to "3" to achieve a 1.5 hours of boiling (longer boil time). After the brown fumes dissipated, white fumes appeared. When the solution began to turn amber from reaction of H 2 SO 4 on the organic residue from the GHOSTWIPE ™, the flask was removed from the heat and allowed to cool before diluting to 25 mL.
Method # 3 Procedure
Method # 3 Nitric Acid Dissolution of GHOSTWIPE ™ -No Other Acids or Treatments
Method # 7 Procedure
Method # 7 Destruction and Oxidation of GHOSTWIPE ™ with Prolonged Heating with 120 mL of HNO 3 
Method Steps/ Explanatory Narrative
Same method as # 5 except that after dissolution of the GHOSTWIPE ™ with HNO 3 , 3 mL of H 2 SO 4 were added and the flask placed in a drying oven set at 160 °C. After dissipation of the brown fumes, the solution turned light yellow for a brief period but quickly turned dark amber and eventually black in color when the volume was reduced to 3-4 mL. The flasks were removed from the oven before dryness. The black slurry was diluted to 25 ml and then filtered through a 0.45 micron porosity filter. Several changes of syringe filters were required to filter the entire 25 mL. to dissolve GHOSTWIPE ™. Add a watch glass to the flask to contain splatter. Within 2 minutes (and usually immediately) the HNO 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. There should be no evidence of residual GHOSTWIPE ™ fragments before diluting to volume. 3. Dilute to 25 mL and filter through a 0.45 micron porosity syringe filter before analysis.
Westinghouse Savannah River Company Add a watch glass to the flask to contain splatter Within 2 minutes (and usually immediately) the HNO 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. There should be no evidence of residual GHOSTWIPE ™ fragments before proceeding on with further digestion steps. 3. Add 3 mL concentrated H 2 SO 4 and 0.3 g ammonium sulfate. 4. Heat flask on hotplate on the "8" setting (out of "10") for about 5 minutes until the brown fumes dissipate and white fumes are being emitted. After about 1 minute of additional heating, the solution begins turning an amber color. 5. Remove flask from the hotplate and set aside to cool. 6. Dilute solution to 25 mL. 7. Filter solution through a 0.45 micron porosity syringe filter before analysis. 3 begins to react with the GHOSTWIPE ™ with evolution of large amounts of brown NO x gas. The GHOSTWIPE ™ dissolution is allowed to proceed for 10 minutes. There should be no evidence of residual GHOSTWIPE ™ fragments before proceeding on with further digestion steps. 3. Add 3 mL concentrated H 2 SO 4 and 0.3 g ammonium sulfate. 4. Place flasks in drying oven set at 160 °C for about 15 minutes until the brown fumes have dissipated and the solution in the flask is beginning to turn dark amber. The volume of solution in the flask is about 4 mL. 5. Remove flasks from the drying oven and set aside to cool. 6. Dilute solution to 25 mL. 7. Filter solution through a 0.45 micron porosity syringe filter before analysis.
